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Recent developments in the portability, flexibility, and affordability of augmented reality (AR) 
technology allow it to address some limitations of current medical training. This pilot study aims 
to determine whether AR technology can enhance the detection and identification of subtle cues 
used to make accurate medical diagnoses. We randomly divided five participants into a control 
group, who received diagnostic training by reading a standard textbook, and an experimental 
group, who received diagnostic training by a combination of reading a standard textbook and 
AR-based training. Participants then encountered a tension pneumothorax scenario on the AR 
patient and were asked to list the symptoms they observed before making a final diagnosis. We 
recorded both the total amount of time participants required to make a final diagnosis as well as 
the number of correctly identified symptoms, and the results of the control and experimental 
groups were compared with a t-test. We found no significant difference between groups in the 
time needed to make a diagnosis. However, the AR-trained participants correctly identified a 
significantly greater number of symptoms (average: 12 symptoms) compared to the textbook-
trained participants (average: 5 symptoms). These results indicate the potential of AR-based 






Immersive technologies, including augmented, virtual, and mixed reality are becoming 
increasingly accessible to medical educators. Recent developments in the portability, flexibility, 
and affordability of augmented reality (AR) technology make it a tool that can address the 
limitations of current medical training. AR differs from other immersive technologies, such as 
virtual reality (VR), in that the visuals designed in AR are superimposed over the tangible - or 
real-world environment. With VR technology, the user can see and interact only in the virtual 
environment (cf., Kellen et al., 2019), but AR technology allows the user to see and interact with 
a visual overlay superimposed on tangible objects in the physical environment. AR is more 
beneficial for training purposes because users can learn to not only recognize critical cues, but to 
also practice manual skills, thereby improving perception-action cycles, or the continuous 
interplay between thought and interaction with surroundings. This gives AR a distinct and crucial 
advantage over VR, which does not allow users to interact with the physical environment. The 
clear benefits of AR over VR technology in a medical instruction setting, coupled with emerging 
advancements in AR, position AR-based training as an encouraging potential method of medical 
training; however, design principles for effective AR training have not yet been demonstrated in 
a research setting. 
 
 As part of a multi-phase study, this experiment is focused on supporting simulation-based 
medical education through the use of AR technology. Figure 1 is an example of an augmented 
reality patient that a user may see in this pilot study. This figure demonstrates jugular vein 
distension via a visual overlay on top of a physical manikin.  
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Figure 1. Image of MART-CM Augmented Reality technology from Unveil LLC included 
with permission, also available at 
https://www.youtube.com/watch?v=HjVxyiKczME&feature=youtu.be 
 
We aim to identify how this technology can enhance the detection and identification of subtle 
visual cues from the real world in the process of making accurate medical diagnoses. The 
improvement in the identification of minute cues from the real world into an AR environment is 
an example of the macrocognition function of sensemaking, which emphasizes recognizing 
perceptual cues in a scene and linking those cues with the best explanation or diagnosis 
(Patterson & Hoffman, 2012). Therefore, our specific research question is: Is augmented reality 
training more effective in supporting the identification of critical symptoms and diagnosis of 
airway obstruction patients than traditional textbook training? To answer that question, this 
study is an experiment designed to examine the performance differences between textbook-







Five participants were recruited for this pilot study in order to determine how many study 
participants would be required to detect a statistically significant difference using a primary 
measure of time. All pilot study participants were undergraduate students at The Ohio State 
University majoring in Biomedical Science in the College of Medicine. A recruitment email was 
sent describing details of participation and informed consent was obtained. The email stated that 
the experiment would take place in the Leverage Point Engineering Laboratory in Atwell Hall 
and would last no longer than an hour. These participants were randomly assigned either the 
standard textbook training or the AR-based training. The order of the trials was determined 
randomly with a randomization scheme using =RAND in MS Excel™. After completion of each 
training session, we asked the following five semi-structured interview questions to evaluate 
perceptions about the experience:  
1. You diagnosed the patient with _________. Can you explain your reasoning for that 
diagnosis? 
 
2. Were there any signs or symptoms that you wish were present in the augmented reality 
technology? 
 
3. Were there any signs or symptoms that were present in the augmented reality technology 
that you felt were misleading?  
 
4. For those in the experimental group: Did you feel the augmented reality training 
included: too much, not enough, or just the right amount of information to lead you to a 
diagnosis? 
 
5. Do you have any other comments about your experience with the technology? 
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During the standard textbook training, participants were asked to read a textbook page (Figure 
2) describing an airway obstruction which then provided details on two specific examples of 
airway obstruction: tension pneumothorax and superheated airway. This information was based 
upon adaptations of three medical resources (www.trauma.org, www.uptodate.com, and 
www.nbi.nim.nih.gov). A combat medic consultant reviewed these materials and provided 
suggestions for modification, but overall, generally validated that the information was accurate. 
With this condition, the participants had no exposure to the augmented reality system until their 
post-training evaluation using the technology. Before using the technology for the assessment, a 
demonstration was given using a hemorrhage case. The script for this example case can be seen 











Figure 2. Page 2 of Traditional Textbook 
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Figure 3. Script of Example Hemorrhage Case 
 
The AR-based training was a presentation that discussed diagnosing patients with airway or 
breathing complications, including the order of assessment for a trauma patient with breathing 
complications. In this mnemonic “ABC” assessment, “A” indicates airway, “B” indicates 
breathing, and “C” indicates circulation. The presentation provided additional details about each 
of these assessment areas and pathophysiological complications that occur in each one. The 
presentation then shifted to defining medical terminology relating to airway obstructions, 
particularly tension pneumothorax and superheated airway. It also guided participants to shift 
their gaze to look at the appropriate region of the body relating to each symptom. The majority of 
the presentation material was generated for a related study by a collaboration of three Emergency 
Physician medical educators at The Ohio State University. 
 
At the conclusion of either the presentation or the textbook reading, participants were invited to 
approach the table on which the AR patient had been superimposed. Before receiving the post-
training test involving the AR patient, participants acclimated to the technology by practicing 
with an unrelated scenario: hemothorax. There were no restrictions on where participants were 
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permitted to walk, what they could touch, or how they could move in assessing the AR patient. A 
demonstration of an example answer was then given using a hemorrhage case. This example 
listed noticeable cues, stated a treatment plan, and then declared a specific diagnosis. This slide-
based and AR-training was in addition to the textbook training (Figure 1). 
 
The post-training test consisted of analyzing an AR patient suffering from tension 
pneumothorax. The participant was asked to identify the patient’s signs and symptoms, and 
propose a diagnosis based on these observations. The participant was recorded both with an 
audio recorder as well as with hand-written notes. The session concluded with a debrief 
questionnaire requesting comments on both the training method and the overall experience with 
the technology. 
 
The AR technology that was used in this pilot study was created by Unveil, LLC. It provides 
various scenarios, which each contain five stages. The first of these five, Stage 1, is the 
beginning of a trauma or ailment when the patient is relatively stable. Stages 2 - 4 demonstrate 
the patient’s condition progressively declining (e.g., worsening pallor, eyes closing), and in 
Stage 5, the patient is deceased. The proctor has control over which stage the participant is 
assessing. The technology also includes gaze-tracking capability, allowing the proctor to 
evaluate which critical cues are being assessed and which are being missed by tracking 
participants’ eye movements. In this study, Sages 3 and 4 were used, each presenting the same 
basic symptoms but with differing severity (Stage 4 more severe). The participant was allowed 




A rubric was used to identify correct and incorrect detection of critical cues in the two stages 
used in this study. This rubric was developed for this and related studies and was designed in 
cooperation with an emergency department physician (Tables 1-4). One point was allocated for 
each correct symptom identified, while one point was subtracted for each incorrect symptom 
identified. Points were not allocated for correct observations given that were not directly related 
to tension pneumothorax. Diagnoses were ranked on a scale of 0-1 based on accuracy. Tension 
pneumothorax earned 1 point, pneumothorax earned 0.5 points, and an incorrect diagnosis 
received 0 points. All other partially correct diagnoses were graded based on their accuracy 
determined by an emergency department physician. The points earned for symptoms and the 
diagnosis grades were averaged. The time to diagnosis was averaged for the control group and 




Table 1: Symptom Recognition Rubric 



























































Respiratory rate high 
Respiratory rate more than 22 
Respiratory rate fast 
Tachypneic 
Tachypnea 











Shortness of breath 
Short of breath 
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  Abnormal chest 
movement 

















O2 saturation abnormal 
O2 saturation below 95 
O2 saturation below 90 (pathologic 
level) 











O2 saturation below 95 
O2 saturation below 90 (pathologic 
level) 









Deviation away from affected side 
Tracheal deviation 



























Changing skin tone 



















Table 2. Diagnostic Accuracy Rubric 
Diagnosis Credit 
Tension pneumothorax Full credit (1 point) 
Pneumothorax Partial credit (0.5 points) 
Anything else No credit (0 points) 
 
  
Table 3. Appropriateness of Treatment Rubric 
Diagnosis Credit 
Needle decompression Full credit (1 point) 
Chest tube, finger thoracostomy Partial credit (0.5 points) 
Anything else No credit (0 points) 
 
  
Table 4. Appropriateness of Diagnostic Studies (after intervention) Rubric 
Diagnosis Credit 
Chest x-ray or ultrasound Full credit (1 point) 
CT scan (requires being stable 
to be sent) 
Partial credit (0.5 points) 





 The primary data point was the time taken to diagnose the AR patient. Table 5 shows the time it 
took each participant to diagnose, the diagnosis proposed, and accuracy of the diagnosis (scale 0 
- 1). None of the participants diagnosed the patient specifically with tension pneumothorax, but 
two of the participants in the experimental group diagnosed the AR-patient with pneumothorax, 
for which half credit was allotted.  
 







(out of 1) 
1 Experimental 227 3:47 Pneumothorax 0.5 
2 Control 155 2:35 
Puncturing of right lung 
causing it to collapse 0.4 
3 Experimental 140 2:20 
Hemorrhage from the cut 
bleeding into mediastinum 
causing pressure on the 
lungs inhibiting breathing 0 
4 Control 126 2:06 Acute respiratory distress 0.2 
5 Experimental 175 2:55 Pneumothorax 0.5 
 
Table 6 compares time to diagnosis for the control group compared to the experimental group. 
The average for the control group was 140.5 seconds with a standard deviation of 20.5 seconds 
and the average for the experimental group was 180.67 seconds with a standard deviation of 
43.78 seconds. The p-value for this measurement is 0.26, which shows that there was no 





Table 6. Time to Diagnose 
 Control Experimental 




Average 140.50 180.67 
Standard Deviation 20.51 43.78 
P-value 0.26 
 
The number of symptoms correctly identified in each stage were counted and the total amount of 
correct symptoms stated were summed for each participant (Table 7).  
 
Table 7. Number of Accurate Symptoms Observed per Stage 
Participant Condition S3 symptoms S4 symptoms Sum of both stages 
1 Experimental 6 8 14 
2 Control 2 2 4 
3 Experimental 2 7 9 
4 Control 4 2 6 
5 Experimental 5 8 13 
 
The number of total accurate symptoms observed were averaged in both the control group and 
experimental group. It was found that an average of 5 symptoms were accurately identified in the 
control group with a standard deviation of 1.41. For the experimental group, there were an 
average of 12 symptoms correctly identified with a standard deviation of 2.65. A 2-tailed T-test 
gave a p-value of 0.032 meaning there was a significant difference in the number of symptoms 




Table 8. Number of Accurate Symptoms Observed 
 Control Experimental 




Average 5 12 
Standard deviation 1.41 2.65 
P-value 0.032 
 
Table 9 shows the symptoms the participants identified along with the time at which those 
symptoms were observed. These were then compared to the rubric (Table 1) to determine how 
accurate and relevant to the specific case they were, and points awarded for each stated 
symptom. One point was awarded for each correct symptom given, one point was deducted for 
each incorrect symptom given (e.g., jaundice), and no points were awarded for symptoms that 
were shown in the technology but were not directly related to a tension pneumothorax (e.g. blood 
from laceration is bright red). 
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Table 9a. Findings for participant 1 










Laceration on the 
right side 0.06 6 0  100 100 
3 Blood is bright red 0:15 15 0  100 100 
3 Jaundice 0:23 23 -1  0 0 
3 Pale 0:26 26 1  100 100 
3 
Unaware of 
surroundings 0:31 31 0  80 100 
3 Labored breathing 0:46 46 1  100 100 
3 Dyspnea 0:49 49 1  100 100 
3 Slow breathing 0:57 57 0  100 100 
3 Tracheal deviation 1:16 76 1  100 100 
3 
Jugular vein 
distension 1:24 84 1  100 100 
3 Low oxygenation 1:50 110 1  100 100 
3 High heart rate 1:59 119 1  100 100 
 
MOVE TO STAGE 
4 2:00 120  0   
4 0 oxygenation 2:00 120 1 0 100 100 
4 Low heart rate 2:01 121 1 1 100 100 
4 Eyes are more shut 2:05 125 1 5 60 50 
4 More pale 2:10 130 1 10 80 50 
4 Stopped breathing 2:19 139 0 19 100 100 
4 
Lower heart rate to 32 
bpm 2:40 160 1 40 100 100 
4 Tracheal deviation 2:47 167 1 47 100 100 
4 
Jugular looks the 
same 2:50 170 1 50 100 100 
4 Unresponsive 2:56 176 1 56 100 100 
4 
Wound looks the 
same 3:10 190 0 70 100 0 
4 
Diagnosis: 
Pneumothorax 3:47 227 0.5 107   
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Table 9b. Findings for participant 2 









3 Supine 0.15 15 0  100 50 
3 
Laceration on the right 
side under pectoralis 0:22 22 0  100 0 
3 Oxygen is low 0:37 37 1  100 100 
3 High HR 0:40 40 1  100 100 
3 Disoriented 0:48 48 0  100 100 
3 Confused 0:52 52 0  100 100 
3 
Doesn’t appear to be 
breathing in 1:05 65 0  100 100 
3 
Chest isn't moving 
much 1:10 70 0  100 50 
 MOVE TO STAGE 4 2:00 120  0:00   
4 Stopped breathing 2:08 128 0 0:08 100 100 
4 0 O2 2:18 138 1 0:18 100 100 
4 HR down to 32 bpm 2:21 141 1 0:21 100 100 
4 
Diagnosis: Puncturing 
of right lung causing it 





Table 9c. Findings for participant 3 












3 Breathing slowly 0:05 5 0  100 100 
3 
Laceration under right 
peck 0:09 9 0  100 0 
3 Tachycardic 0:14 14 1  100 100 
3 Low O2 0:16 16 1  100 100 
3 Lips are blue 0:18 18 1  100 100 
3 Eyes open 0:20 20 0  100 0 
3 
No jugular vein 
distension 0:37 37 -1  0 100 
3 No tracheal deviation 0:40 40 -1  0 100 
3 Asymmetric breathing 0:54 54 1  100 100 
 
MOVE TO STAGE 
4 1:24 84  0   
4 Low heart rate 1:25 85 1 1 100 100 
4 Bradycardia 1:28 88 1 4 100 100 
4 0 O2 saturation 1:33 93 1 9 100 100 
4 Lips blue 1:37 97 1 13 100 100 
4 Pale in face 1:38 98 1 14 100 100 
4 Same laceration 1:43 103 0 19 100 100 
4 
Patient breathing very 
slowly 1:47 107 1 23 100 100 
4 Chest not moving 2:01 121 0 37 100 100 
4 Eyes closing 2:05 125 1 41 100 100 
 
Diagnosis: 
Hemorrhage from the 
cut bleeding into 
mediastinum causing 
pressure on the lungs 
inhibiting breathing 2:20 140 0 56   
 
Treatment: Remove 
blood that's causing 
pressure 2:25 145 0 61   
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Table 9d. Findings for participant 4 
Stage Observed Cues 
Time 









3 Wound on right side 0:15 15 0  100 0 
3 Slight bleeding 0:19 19 0  100 0 
3 Elevated HR 0:26 26 1  100 100 
3 Mouth open 0:36 36 0  100 0 
3 Not breathing hard 0:41 41 1  100 100 
3 Labored breathing 0:46 46 1  100 100 
3 Eyes open 0:55 55 0  100 0 
3 Stab wound/incision 1:17 77 0  100 0 
3 Slightly pale 1:30 90 1  100 100 
 
MOVE TO STAGE 
4 1:44 104  0   
4 Low HR 1:51 111 1 7 100 100 
4 Unresponsive 1:54 114 0 10 100 100 
4 
Seems not to be 
breathing 1:55 115 0 11 100 100 
4 Mouth open 2:36 156 0 52 100 0 
4 Pale skin 2:46 166 1 62 100 100 
 
Diagnosis: Acute 




Table 9e. Findings for participant 5 
















0:06 6 0  100 0 
3 Laceration on right peck 0:11 11 0  100 0 
3 Blood is bright red 0:14 14 0  100 0 
3 High HR 0:21 21 1  100 100 
3 O2 is low at 85% 0:25 25 1  100 100 
3 Breathing asymmetric 0:32 32 1  100 100 
3 Breathing slow 0:26 26 0  100 100 
3 Lips a touch blue 0:46 46 1  100 100 
3 Disoriented 0:52 52 0  100 100 
3 Mouth open 0:55 55 0  100 0 
3 Trachea off-center 1:07 67 1  100 100 
 MOVE TO STAGE 4 1:35 95  0   
4 HR dropped to 32 1:45 105 1 10 100 100 
4 O2 is at 0 1:48 108 1 13 100 100 
4 Breathing very slow 1:58 118 0 23 100 100 
4 Laceration is the same 2:03 123 0 28 100 0 
4 Blood is bright red 2:07 127 0 32 100 100 
4 Trachea misaligned 2:11 131 1 36 100 100 
4 Blue in face 2:16 136 1 41 100 100 
4 Pale 2:21 141 1 46 100 100 
4 Eyes closing 2:25 145 1 50 100 100 
4 Mouth closing 2:28 148 0 53 100 0 
4 JVD 2:43 163 1 68 100 100 
4 Asymmetric chest 3:01 181 1 86 100 100 
 
Diagnosis: 




At the end of the experiment, the participants were asked to answer debrief questions about the 
experience with the AR technology. Answers are shown in Table 10. Multiple participants 
thought it would be beneficial to be able to hear the patient breathing or be able to interact with 
the patient. Also, a few of the participants commented on the field of view being limited which 
hindered their ability to assess the entire body of the patient at one time. 
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Table 10. Responses to semi-structured interviews 
 
You diagnosed the patient with _________. 
Can you explain your reasoning for that 
diagnosis? 
Were there any signs 
or symptoms that you 
wish were present in 
the augmented reality 
technology? 
Were there any signs or 
symptoms that were 
present in the 
augmented reality 
technology that you felt 
were misleading? 
For those in the experimental 
group: Did you feel the 
augmented reality training 
included: too much, not enough, 
or just the right amount of 
information to lead you to a 
diagnosis? 
Do you have any other 
comments about your 
experience with the 
technology? 
1 
For pneumothorax: puncture wound on right 
side where lung would be, tracheal deviation, 
jugular vein distension, labored breathing, 
very pale, didn't seem oxygenated; For medial 
shift: couldn't see unevenness in medial spinal 
shift, but that usually accompanies 
pneumothorax 
I wish I could hear him 
breathing. I wish I 
could get his 
temperature. No Just the right amount 
Field of view is too small; 
When you get close to the 
patient, image becomes 
blurry; Pulse Ox and 
underwear kept coming off 
during training 
2 
Clearer movements of the chest indicating 
breathing on the test patient, but this patient 
didn’t show movement of the chest at all 
while he was alive. O2 saturation was really 
low and HR was high indicating lung damage Talk to him or hear him No N/A 
Small field of view; Blurry 
when looking at it up close 
3 
Saw the cut on bottom of the right peck, 
initially saw asymmetric breathing, which 
caused an increase in HR and low blood 
oxygen. As it progressed, caused decrease in 
HR and lack of movement in chest No No Just the right amount 
Some type of movement; 
Patient talking; Hear him 
breathing (sound overall) 
4 
The textbook said symptoms include 
tachycardia and cardiac arrest. He had a 
wound in his right pectoral area which means 
lung has been damaged 
Sound if possible; Hear 
breathing No N/A No 
5 
The asymmetric breathing with only left side 
of chest elevating in addition of laceration 
and sharp decline in heart rate and blue skin 
tone indicated there was likely pneumothorax Breathing sounds No Just the right amount 
Manipulation of the patient 




Recent developments in the portability, flexibility, and affordability of AR technology make it a 
tool that can address the limitations of current medical training.  As part of a multi-phase study, 
this pilot is focused on supporting simulation-based medical education through the use of AR 
technology. We aim to identify how this technology can enhance the detection and identification 
of subtle visual cues from the real world in the process of making accurate medical diagnoses. 
We randomly divided five participants into a control group, who received diagnostic training by 
reading a standard textbook, and an experimental group, who received diagnostic training by a 
combination of reading a standard textbook (same one as control group) and AR-based training. 
Participants were then presented with a tension pneumothorax scenario on the AR patient and 
were asked to list the symptoms they observed before making a final diagnosis. Investigators 
recorded both the total amount of time participants required to make a final diagnosis as well as 
the number of correctly identified symptoms, and the results of the control and experimental 
groups were statistically analyzed using a t-test to compare the groups. We found no significant 
difference between groups in the time needed to make a diagnosis. However, the AR-trained 
participants correctly identified a significantly greater number of symptoms (average: 12 
symptoms) compared to the textbook-trained participants (average: 5 symptoms). These results 
indicate the potential of AR-based training to enhance detection and identification of cues in 
medical diagnostics. 
 
The participants in the experimental group took more time to diagnose the AR patient than the 
participants in the control group. This finding is perhaps due to the AR training providing a more 
accurate and extensive list of symptoms on which the experimental participants were primed to 
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focus. This phenomenon is therefore potentially a case of the speed-accuracy tradeoff, originally 
proposed by Paul Morris (Zhai, S., Kong, J., & Ren, X., 2004). 
 
Although the experimental participants listed a significantly greater number of correct symptoms 
than the control group participants, neither group linked these reported symptoms to an accurate 
diagnosis. The correct diagnosis of the scenario used in the experiment was “tension 
pneumothorax,” yet the most correct diagnostic response given was simply a “pneumothorax,” 
which received half credit. This may have been from lack of repetition of the entire term “tension 
pneumothorax” in both the textbook and augmented reality-based training. In future research, we 
will intentionally emphasize the complete term “tension pneumothorax,” and the difference 
between a tension pneumothorax and pneumothorax will be defined.  
 
Three limitations were identified in this study. First, there were only 5 study participants, which 
decreases the accuracy of p-values. Second, all participants were current undergraduate students 
that had taken an anatomy course, but had never received prior training of clinical terminology, 
assessing a patient and proposing a concise diagnosis. In addition, these participants had not yet 
received the cardio-pulmonary training that is provided in January of the first year of medical 
school. Medical students do not participate in caring for patients in the work setting until the 
third year of medical school, so these participants were representative of first and second-year 
students with this characteristic, but third- and fourth-year medical students would be more 
advanced in their ability to assess patients. In the next phase of the study, 40 medical students 
will be tested, thereby increasing sample size and targeting participants with prior medical 
knowledge that can be applied to the AR scenario. Finally, the 120-second time limit on the first 
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stage shown (Stage 3) proved to be too long, as several participants opted to progress early to 
Stage 4, allowing them to make a diagnosis at an earlier point. In the final study, the duration of 
Stage 3 will be reduced to a total of 60 seconds and participants will be required to use the full 
time.  
 
 The pilot study also highlighted several areas that need refinement before progressing to the 
larger study. Most importantly, the primary measurement needs to be altered. In this pilot study, 
our focus was time-to-diagnose. The primary measurement should instead be the number of 
correctly identified symptoms, as well as the accuracy of the diagnosis, which will shift our 
focus to the accuracy portion of the accuracy-speed tradeoff. Secondly, there were a few 
discrepancies (Table 11) between the MD-vetted rubric used to allot points and the participants’ 
observations from the AR patient. The rubric will be revised to correspond to the AR display. If 
tension pneumothorax is being misrepresented with the AR technology, then we will need to 
work with Unveil LCC to correct these issues.  
 
Table 11: Discrepancies between rubric and technology 
What is currently in the rubric What participants were observing in tech Stage 
Tachypnea/fast breathing Slow breathing  3 
N/A Unaware of surroundings/disoriented/confused 3,4 
Hypoxic Chest not moving/stopped breathing  4 
O2 saturation low 0 SpO2 4 
Blue lips/cyanosis No blue fingertips or toes 3,4 
 
31 
This study also demonstrated the need to provide guidance in formulating a concise diagnosis. 
For example, we may ask a participant, “Please provide a specific, concise diagnosis for this 
patient, such as’ hemorrhage,” or we may ask for a “concise label” for the patient.   These 
prompts will help clarify the participant’s thoughts and will aid in allotting points. An additional 
minor change is to allow participants to take notes on the textbook pages in an attempt to more 
accurately simulate a conventional method of study.  
 
In the next phase of this study, we aim to determine if the use of AR technology improves 
symptom recognition and diagnostic accuracy. If our findings support the use of augmented 
reality, the findings could be used as a step in the direction of implementing this type of 
technology into medical schools.  
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